Toxicity of TDCPP and TCEP on PC12 cell: changes in CAMKII, GAP43, tubulin and NF-H gene and protein levels.
TDCPP and TCEP are two major types of organophosphorus flame retardants (OPFRs) that are bioaccumulative and persistent in the environment. The toxicity effects of TDCPP and TCEP on PC12 cell are not well understood. In the present study, we investigated morphology, viability and apoptosis in cultured PC12 cells in response to TDCPP and TCEP. The mRNA and protein expression levels of CAMKII, GAP43, tubulin and NF-H were quantified in PC12 cells treated with varying concentrations of the two agents. Results indicate that, upon treatment with the two OPFRs, cell growth decreased, apoptosis increased, morphology was altered and significant changes were found in the gene and protein levels. Treatment with TDCPP caused a reduction in the levels of each of the six proteins studied and in the gene levels of GAP43, NF-H and the two tubulins, but it resulted in an increase in CAMKII gene levels. Treatment with TCEP resulted in similar changes in gene levels to TDCPP and led to decreases in the protein levels of GAP43 and the tubulins while increasing the CAMKII and NF-H protein levels. These results suggest that changes in the gene and protein levels of the regulatory proteins (CAMKII, GAP43) and the structural proteins (tubulin, NF-H) are due to different mechanisms of the toxins, and these proteins may be useful biomarkers for the cytotoxicity and neurotoxicity.